In order to determine the effective spectral region for stimulating maturation of apothecia of Sclerotinia trifoliorum Erik., sclerotia embedded in sterilized soil were irradiated through coloured cellophane films in a green house under natural conditions or irradiated continuously by fluorescent lamps with glass filters. Radiation filtered throught colourless, blue, green or yellow cellophane films was effective in stimulating maturation of apothecia, while the radiation filtered through red cellophane was not. On the other hand, in the experiment with coloured fluorescent lamps not only red but also green and yellow lamps had no stimulative effect on maturation of apothecia. Studies with glass filters which cut off all radiations shorter than the wavelength designated for each filter indicated that near-ultraviolet radiation between 300 and 390nm stimulated apothecial maturation, whereas wavelengths longer than 390nm were not effective. From these results it can be concluded that the sporulation response to light of this fungus is similar to that of the fungus sensitive to near-ultraviolet radiation, and the effective radiation under green and yellow cellophane is due to transmission bands in near ultraviolet region.
Introduction
Sclerotinia root rot and crown rot in Ladino clover is a serious problem in the northern part of Japan where they have heavy snowfalls1). A resistant variety of clover for the disease is wanted, but the difficulty of getting ascospores of the causal fungus under artificial condition is a main obstacle to establishing an effective method for testing varietal resistance to the disease. Sproston and Pease8) reported that apothecial initials were produced in great number when the sclerotia were subjected to fluctuating temperature.
It was also reported that light was necessary for maturation of apothecia3) and the lights filtered through colourless, violet, blue, green and yellow, but not red, cellophane films were effective. On the other hand, Leach4, 5, 6, 7) showed that only ultraviolet radiation less than 370nm is effective in stimulating sporogenesis in some fungi. The object of the present study is to determine the effective light quality for stimulating maturation of apothecia of Sclerotinia trifoliorum Erik.
Materials and Methods
The isolate of Sclerotinia trifoliorum used in the experiment was originally isolated from Ladino clover in Morioka.
Sclerotia formed on wheat bran medium at 20C were It was reported that colourless, blue, green and yellow cellophane films, but not red one, transmit the effective radiation for stimulating maturation of apothecia. Present study confirmed these results in an isolate of Sclerotinia trifoliorum Erik. isolated from Ladino clover. However, coloured cellophane have wide ranges of radiation transmission and the wavelengths of effective radiation have not been established through these experiments. There has been no report of any examination to further define the wave region of radiation effective for stimulating maturation of apothecia.
When coloured lamps with narrower ranges of radiation than those transmitted through coloured cellophane were used as light source, only blue and white lamps stimulated maturation of apothecia; besides red lamp, yellow and green lamps also had no stimulative effect. The cellophane films that have the same colours as the latter lamps stimulated maturation of apothecia in the green house, though their effectiveness is less than that of colourless and blue films of cellophane.
The experiment with glass filters has shown that radiation longer than 390nm is not effective. From these results it is apparent that the effective radiation through the green and yellow films of cellophane are in the transmission band in near-ultraviolet region centered around 370nm, and also the radiation from blue coloured lamp is effective in near-ultraviolet region, though it has a continuous spectrum from 330nm to 700nm and the dominant wavelength around 472nm.
Leach studied responses of sporulation to light in many fungi4,5,6) and concluded that near-ultraviolet radiation shorter than 370nm is absorbed by the photoreceptor responsible for sporulation7).
Although we could not determine the critical point between 350nm and 390nm of radiation which is effective for maturation of apothecia, it is evident that the near-ultraviolet radiation shorter than 350nm is effective but the radiation longer than 390nm is not. It seems that this isolate of Sclerotinia trifoliorum has the same characteristic in sporulation response as those fungi sensitive to ultraviolet. Some fungi require not only near-ultraviolet radiation but a subsequent period of darkness if spore production is to proceed to completion7).
The isolate examined in present study may not be regarded as a member of this group of fungi because this fungus sporulates profusely when it is exposed continuously to near-ultraviolet radiation.
Primordial form of hymenium consisting of paraphyses only was induced by red and green fluorescent lamps, although the apothecia remained sterile even with extended irradiation of two months. In the radiation emitted by green or red fluorescent lamp, wavelengths shorter than 500nm and 600nm respectively were not detected.
On the other hand, any sign of hymenium formation could not be recognized in immature apothecia under the glass filters transmitting only radiations longer than the shortest wavelengths of radiation emitted from green or red fluorescent lamp. The reason is not clear yet why the results are in conflict in the two experiments using coloured fluorescent lamps and glass filters.
